The history of people living with HIV seems relatively long so far, and even if the best is yet to come, we should not forget how far we have come. In the era of the post-Berlin patient, we have accumulated much knowledge regarding the mechanisms of establishment of the latent HIV-1 reservoir, which are thoroughly described in Vanhamel *et al*. in this issue [@JVEv5-bib-0001]

Although ART suppresses HIV-1 replication below the threshold of conventional methods of measurement of plasma viremia, it does not eradicate the virus; HIV-1 is capable of residual replication [@JVEv5-bib-0002] and/or viral production under ART [@JVEv5-bib-0004] and, according to some authors, it is actively present in tissues even while a person is on ART [@JVEv5-bib-0006] It almost always rebounds after analytical treatment interruption (ATI). The latent HIV-1 reservoir is thought to be largely responsible for this rebound, because the reservoir size not only undermines clinical progression in people living with HIV who are under treatment [@JVEv5-bib-0007], but also predicts time to viral rebound [@JVEv5-bib-0008] Among these reservoirs, each T cell subset contributes differently to the pool of HIV integrated reservoirs [@JVEv5-bib-0009] Furthermore, cellular reservoirs that are preferentially studied in routine practice in peripheral blood mononuclear cells give us an inexact estimate of the total HIV-1 burden because the localisation of infected cells in lymphoid tissues accounts for a disproportionately large proportion of infected cells in the body: more than 98% of the total HIV-1 burden in some studies [@JVEv5-bib-0011] Although we are aware of the fact that some forms of persistent provirus (transcription- or translation-competent proviruses) [@JVEv5-bib-0013] may impact the health of individuals living with HIV via products of abortive viral infections that create persistent immune activation [@JVEv5-bib-0014], only replication-competent proviruses are capable of viral rebound after ART cessation and therefore constitute the main barrier to HIV-1 cure.

In the quest for a sterilising or functional cure it seems necessary to determine the size of persistent reservoirs in order to comparatively evaluate efficacy of cure strategies and predict post-treatment viral control. Measuring the HIV-1 latent reservoir is challenging because of the extreme paucity (1/100,000--1/1,000,000 of peripheral blood CD4+ lymphocytes although it is thought to be somewhat higher in tissues) and heterogeneity of latently infected cells [@JVEv5-bib-0015], as well as the fact that the latter are undistinguishable from uninfected cells. Quantitative PCR-based assays used to measure the HIV-1 DNA latent reservoir globally overestimate its size owing to their inability to distinguish between defective and replicative provirus. In comparison, the quantitative viral outgrowth assay (QVOA), which is considered the reference standard to measure the replication-competent fraction of the HIV-1 reservoir, provides a minimal estimate of the reservoir size because it does not take into account intact integrated proviruses that can be induced by additional rounds of T cell activation [@JVEv5-bib-0016] Therefore, despite major advances in the HIV-1 reservoir research field, the size and biological properties of its different fractions still remain elusive.

The timing of ART intervention remains important, but although we have thought that 'earlier is never early enough', a recent study by Colby *et al.* [@JVEv5-bib-0019] has demonstrated that in the RV411 Thai study, all patients experienced rapid viral rebound after ATI even if they were first treated while in Fiebig I, probably because Fiebig I is too early for HIV-1-specific immunity to develop. No matter what method is used to quantitively assess the HIV-1 latent reservoir, insights gained from the ANRS Visconti [@JVEv5-bib-0020] and the SPARTAC cohorts [@JVEv5-bib-0007] demonstrated that post-treatment controllers are preferentially patients with a lower HIV reservoir. This is why strategies for cure are based on the endeavour to decrease the HIV reservoir below an arbitrary threshold using latency-reversal agents (LRAs) ('shock and kill' strategies) that induce HIV provirus reactivation. However, even if activating latent virus may be a necessary step in many HIV cure strategies, LRAs alone do not seem sufficient to confer remission off ART. Indeed, in 2012, the Siliciano group proved that HIV cure should include HIV reactivation combined with immune stimulation [@JVEv5-bib-0021], leading to researchers from all over the world adopting the 'kick and kill' approach. In this context, the RIVER (Research In Viral Eradication of HIV Reservoirs) trial is the first randomised controlled trial of the kick and kill approach studying total proviral DNA in CD4+ T cells in individuals with defined primary HIV infection undetectable after 6 months of immediate standard ART, who were either maintained on ART for 18 or more weeks, or put on ART intensified by vorinostat and a prime-boost HIV-1 vaccine. Unfortunately, no significant difference was observed in total HIV DNA copies/million CD4+ T cells or in QVOA by study arm [@JVEv5-bib-0022] However, we keep advancing towards an HIV cure and we maintain hope. As Lao Tzu said: 'A journey of a thousand miles begins with a single step'. And we have already taken more than one step since the beginning of the HIV story.
